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Moderator Richard Blackman called the meeting to order at 10:00 AM EST.
Appendix A includes all in attendance.

Dick Blackman, Product Assurance Engineer at the United States Coast Guard (USCG) Office of
Boating Safety gave some opening remarks about the importance of this issue and an update on
the history of Coast Guard initiatives surrounding Carbon Monoxide (CO). The following topics
and events summarize where we have been and what we have accomplished:

October 2003 follow-up meeting in conjunction with IBEX

Stack exhaust for houseboats

Size and breadth of the problem is different than first thought

Media campaign (Al Unser, Brochures, PSAs, Video)

Rental and Charter organizations are making users aware of CO issues
Boating safety instructors are teaching the topic

An Emission Control Device (ECD) is available

EFI in outboards is effective

Catalytic converter testing is on-going.

Interlocks and safety switches have the ability to keep areas out of reach.
Outdoor CO detectors are possible

Westerbeke has decreased CO output by 99%

CO Safe distance study was completed

Mr. Blackman described the new format for the meeting. Past participants and industry
were polled for questions to be answered at this meeting. Out of the questions received,
four were chosen to be asked of the panel members present. Panelists were chosen based
on their ability to answer the questions chosen. Each participant has experience in the
area of the question they will be answering.

(NOTE: the format of these minutes will mimic the meeting eg question and answer)
Question (directed to Jeff Wisneiwski, MTI):

When will the technology be available to allow installation of outdoor CO detectors suitable
for the marine environment?

Answer: Off the shelf technology exists to create an outdoor Carbon Monoxide detector.
The device that MT]1 is experimenting with has been tested for durability under water (30
cm) and passed tests that simulate the marine environment. This unit could be available
in as little as 12-18 months. The particulars of the device still need to be researched (e.g.
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type of warning, mounting types, delay, etc.) ABYC A-24 gives direction on an indoor
unit. The outdoor unit would differ in many of these requirements and needs to be
addressed.

Question: (Note: Persons asking questions were not asked to identify themselves at this
point in the meeting)

In the cockpit of a boat CO levels can be localized, how would an outdoor detector
handle this situation?

Answer: This is an area where a standard would have to be drafted to discuss these
issues.

Question: What is the recovery time after dunking the unit?
Answer: 3 minute recovery time from CO exposure.

Question: The aircraft industry uses a colored dot to indicate the presence of CO. Has
this type of unit been looked into?

Answer: Not that | am aware of.
Question: Have you looked into installation and size requirements?

Answer: Yes, the unit we are working on would be hard-wired into the electrical system
and would be about the size of a half dollar.

Question: Have you looked into a wearable unit?

Answer: No, the unit we are talking about today could only be expected to last a day and
Y as a portable unit when powered by a 9 volt battery.

Observation: The aircraft industry has this “dot” device, more information should be
gathered on this, and its possible use in the marine environment. Integration into a PFD
could be an interesting project.

The next question was directed to Bob MacNeill of IMCA (International Marine
Consulting Associates)

Question: Is interior pressurization or ventilation an option worth considering as a means of
mitigating the inside CO poisoning risk?

Answer: Boats are designed with negative pressurization and, essentially, suck in the
exhaust as they bring in fresh air to ventilate engine compartments. Detectors and
sensors are considered and required, but positive pressurization at this point has not been
addressed. Why is this not done on boats? It seems cabins and cockpits could be
pressurized passively (vents and ductwork), but an active system may be a better
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solution. The station wagon effect is primary concern, the passive system may not work
at slow speeds. Issues that come to mind may be air conditioning and heating but these
can be worked out. The cockpit itself should be pressurized. This area is enclosed with
canvas and often only one rear panel is open. When a forward panel is open, the CO
levels drop. Passive systems in cockpits may be as simple as scoops in the canvas. CO
meters could be installed at the air inlet in an active system, letting people know that a
problem exists in the boat as a whole. Not just in a localized area.

Question: Robert Baron-Have you tested boats with exhaust on the side to avoid the
station wagon effect?

Answer: Recently side exhaust on a cruiser was an issue. The side exhaust was pushed
into the side vents and deck structures. Stern exhaust pointed down seems to work well
in most situations.

Observations:

Dave Montgomery, Bombardier-It seems that excess air should be mixed with the
exhaust before it exits the boat to dilute the CO. A blower with at large capacity may be
used for this purpose.

Rick Lee, Fineline industries- testing shows that side exhaust on a ski boat does not allow
the station wagon effect to occur above 9 mph.

Jim Carrol from Southwest research was asked to respond to the next question: What is
the current status and outlook for marine catalytic converters, and will they result in lower CO
emissions?

(Note: Due to the proprietary nature of Mr. Carrols presentation, the PowerPoint
information presented at the meeting will not be included in these minutes)

The focus of the study is to reduce HC and NOX emissions. Added benefits to the
process are reductions in CO levels. Significant reductions are found at the lower speeds
and RPM levels. Up to 90% reductions are realized at idle speeds (guessing at less than
15 mph) while the higher speeds see a 10 to 20% reduction. Results should be published
mid-summer.

Question: David Marlow, Brunswick Boat Group — The focus currently is HC/NOX, will
that focus change to CO?

Answer: The California Air Resources Board is funding this to reduce HC/NOX in order
to comply with regulations and has not focused on CO because there are no regulatory
actions concerning CO. After attendance at these meetings, | (Mr. Carrol) have been
personally looking into CO in relation to this testing.
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David Montgomery Bombardier — If there is no mandate on CO then, a much less
expensive unit could be employed, possibly an open loop with proper mixing employing
an air pump.

Answer: Even with proper mixing in an open loop system CO levels are much higher
than a catalyzed exhaust.

Question: David DeHorn, NMMA - Have any dynamometer testing been done
comparing the stock engines and then the modified?

Answer: NMMA members have driven the boats to see if there were any noticeable
differences in the performance. There was nothing detrimental to the performance.

Question: Larry Akins, Fireboy/Xintex-What kind of converter was used?

Answer: The converters were specifically designed for the engines and the goals of the
project. Two were made for each boat depending on which fit the application. There is
nothing special about the catalyst itself, Dodge Durango catalysts worked with same
result.

Phil Cappel-The Coast Guard would like to see this go to phase 2, which will require
money and participation from the industry. If funding is available then the plan is to look
into these and other issues.

Question: Kevin Bedsworth Engineering Systems, Inc. - Was there any reduction in Peak
HP?

Answer: There is some hp loss. These are not high output engines, some saw a 10%
reduction in peak hp. Some of the reason is the setup of the exhaust. Changing the setup
can change HP output. However, the HP change has not been noticed.

Question: David Marlow, Brunswick Boat Group — Is there a plan in place for salt water
testing?

Answer: There is no plan right now due to funding.

John McKnight, NMMA - In the new CARB ruling salt and fresh water testing are
included.

Question: David Marlow, Brunswick Boat Group — How has the heat coming from
catalyst been addressed?

Answer: Performance of the catalyst depends on a constant temperature of 165°, a water
jacket takes care of the heat issue, the problem is the catalyst cooling too rapidly. There
is an air jacket around the catalyst as well.
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Question: David Marlow, Brunswick Boat Group — Could you speak to failure modes
and indication devices to see if the catalyst is working or not?

Answer: Failures are cracking, loss of coating, failure of the materials. Salt water could
coat the catalyst, in essence, poisoning the catalyst. The water jacket may keep it from
failing (cracking) due to heating and cooling issues. Condensation of the exhaust gasses
in the waterjacketed portion is an issue that has come up. Indication of performance is
another issue. Using an O2 sensor behind the catalyst is impractical right now due to the
possibility of the water intrusion. Before the catalyst there are some special sensors that
may work, this is an ongoing issue.

Question: Sebastian Strauss, Bombardier - Are cold start tests planned?

Answer: This is part of the durability testing, the boats are in the water as much as
possible.

Mike Samulski, representing the Environmental Protection Agency, was asked the next
question:

What is the EPA assessment of current rulemaking for HC and NOX, and is there a plan to
implement rules specific to recreational marine CO emissions?

(Note: Mr. Samulski’s PowerPoint presentation is attached as Appendix B.)

Catalyst based standards for 25hp engines and up are in the future. The plan is to look
into new standards for all craft, not just focusing on one type, style or use. Southwest
Research did do one day of saltwater testing with very hard engine use. However, it was
only one day and the converters were not effected.

Question: David Montgomery, Bombardier — CO measurements are in grams per kw/hr.
instead of concentration. It seems that concentration levels would be more beneficial.

Answer: Separate idle standards may be the answer to address both levels.
Scott Earnest, NIOSH- Emissions data needs to be linked to exposure.
Mark Riechers, Mercury Marine was asked the following question:

What is the marine industry doing in the coming years that will impact the co emissions
from marine engines?

Mr. Riechers stated that his comments are strictly related to propulsion engines because
of the perspective of his company. Currently, Mercury Marine is looking at closed loop
systems, catalytic converters, and Onboard Diagnostics. The fact is, technology better
work the way it claims, and if it doesn’t, there needs to be a way to alert the operator.
There are many hurdles that go along with this type of technology. Automotive
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applications have not had to deal with the variables that exist in the marine environment.
Water cooled exhaust, temperature fluctuations, salt-water issues and the nature of
marine engines to name a few. Marine engines are unique and run at different level at all
times. The product needs to be reliable and durable while keeping everything safe. The
auto industry has had 30 years to work on this problem. When catalytic converters were
first introduced, they were a disaster. The key to approaching this issue is to work hard
to get it right the first time. The user should notice no down time or operational
problems. Within the 2008 time frame California emissions levels will necessitate the use
of catalytic converters.

Sebastian Strauss, Bombardier — ICOMIA ran tests at idle speeds after the boat was hot.
Maybe testing should be conducted this way. Testing needs to focus more on the way an
owner uses the boat.

Mr. Blackman introduced Tom Sutherland from Westerbeke to discuss the recent release
of a 99% CO free generator set.

Tom Sutherland: Progress has been made since the CO workshop in October.
Westerbeke's line of “Safe CO Gensets” is now in pre-production mode but is on display
here at the Miami Boat Show. This product is able to reduce the CO by 99% or more.
The “Safe CO” feature will be available on the 2, 3, and 4 cylinder models. These
products should be available by the end of the summer 2004. Westerbeke is also working
on programs to educate the public. Education more than anything is the key to CO
awareness, anyone who sells a product that emits CO should be educating the buyer. Mr.
Sutherland added that EFI is part of the ‘Safe CO” technology, but, mentioned that the
technology behind the product cannot be released.

Mr. Blackman opened the floor to take any questions or comments for the panelists or
other CO topics:

Rick Lee, Fineline industries/Centurion Boats — The sport of Wake Surfing needs to be
differentiated against “Teak Surfing.” Devices that divert the exhaust make this activity
safe.

Dr. Robert Baron, Medical Advisor, National Park Service - Is a boat without this feature
dangerous?

Rick Lee, Fineline industries/Centurion Boats -There are no documented cases of CO
poisoning during this activity. It may not be an issue, there are tests on-going to
determine this.

Tom Sutherland-Westerbeke-Education is the key; CO information is included with every
unit shipped. Maybe at the dealer level the education is more effective.
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Jim Emmons, Waterski magazine — Water Sports Industry Association adopted a policy
to change the name of “teak surfing” to “platform dragging”. The WSIA is asking
officially that the term “teak surfing” be changed to “platform dragging.”

Mark Riechers, Mercury Marine -The message needs to stay the same that exhaust is bad
even with the technology advances. Exhaust should not be seen as “safe” in any case.

John Ford, Centek - Some people have the idea that when exhaust gasses are passed
through water it is cleaned. This is not the case.

Dr. Robert Baron, Medical Advisor, National Park Service -How does Westerbeke stand
on HC/NOX?

Tom Sutherland-Westerbeke -That is taken care of at the same time.

Dr. Robert Baron, Medical Advisor, National Park Service —(directed toward Mr.
Samulski) As an EPA rep, HC/NOX are hazards as well as CO which is the key focus?

Mike Samulski, EPA - Trade off between CO and HC/NOX is not clear. Plan to consider
need for CO control in upcoming rule.

Sheldon Graber, Destination Yachts - Education is the key even with advances in
technology.

Phil Cappel, USCG - CO can still be a problem on a diesel engine; this is a topic that has
not been focused on.

Sherry Kuntz, Strategic Safety - Are there any measures of the effectiveness of the media
campaign that the Coast Guard has launched?

Dick Blackman, USCG - Anecdotal stories and circulation numbers, but no solid effects
as of yet.

Sherry Kuntz, Strategic Safety - Used boats need to be addressed. This is an area without
dealer intervention.

Dick Blackman, USCG - Adding CO requirements to existing boating safety campaigns
will help in this effort.

Sebastian Strauss, Bombardier - Has anyone looked into having a co brochure at the time
of registration or launching?

Dick Blackman, USCG - It is felt that the information is lost, as people are getting ready
to use their boat.
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Dr. Robert Baron, Medical Advisor, National Park Service -2000 was when the problem
was addressed, 2001 and 2002 were statistically worse than 2000 even with the education
blitz, cutting it off at the source is the only answer.

Moderator Richard Blackman thanked everyone for their participation in the meeting and
the meeting was adjourned at 11:45 AM EST.
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Appendix A - USCG CO Follow-up Meeting —

John Adey

ABYC
410-956-1050
jadey@abycinc.org

Larry Akins
Fireboy-Xintex, Inc.
616-735-9380
lakins@fireboy-xintex.com

Robert L. Baron, MD
Glen Canyon NRA
602-239-6968
erfpomd1l@cox.net

Kevin Bedsworth
Engineering Systems, Inc.
305-274-0564
kdbedsworth@ESI-FL.com

Bruce Beilfuss

Mercury Marine

920-929-5241
bruce_beilfuss@mercmarine.com

Mike Bingen

Kohler Co.

920-565-3381
Mike.Bingen@kohler.com

Richard Blackman

U.S. Coast Guard
202-267-6810
rblackman@comdt.uscg.mil

Kelly Bobek
NMMA
kbobek@nmma.org

Elinore Boeke
NMMA
202-721-1626
eboeke@pwia.org

Contact List

Harry Bouge

MariTech Industries
530-527-7791
harry@maritechsafety.com

Skip Burdon

ABYC

410-956-1050
sburdon@abycinc.org

Mike Burlingham
MarineMax
727-531-8150
mike.burlingham@marinemax.com

Phil Cappel

U.S. Coast Guard
202-267-0988
pcappel@comdt.uscg.mil

Jim Carroll

Southwest Research Institute
210-522-5015
jcarroll@swri.org

Bob Carttar

S2 Yachts (Pursuit Boats)
561-460-4651
bcarttar@pursuitboats.com

Po Chang

U.S. Coast Guard
202-267-0986
pchang@comdt.uscg.mil

Pete Chisholm

Mercury Marine

920-929-5391
pete_chisholm@mercmarine.com

David Collins

Buist, Moore, Smythe & McGee
843-720-4618
dcollins@bmsmlaw.com
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Mike Cross
Delta Systems, Inc.
330-626-2811

Paulee Day

MarineMax

727-531-1700
paulee.day@marinemax.com

Pat Duggan

Merrimac
615-444-0800
patd@merrmacins.com

Kevin Dunn
NCEH
404-498-2153
Kdunn@cdc.gov

Scott G. Earnest
NIOSH
513-841-4539
Gearnest@cdc.gov

Jim Emmons

Waterski Magazine
407-628-4802
jim.emmons@worldpub.net

Jack Flaig

Bombardier Motor Corp. of America

847-362-2917
jflaig@worldnet.att.net

Ron Flammang
MasterCraft Boat Company
Ron.Flammang@mastercraft.com

Monita Fontaine
NMMA
202-721-1600
mfontaine@nmma.org

John Ford

Centek Industries, Inc.
937-372-6641
jford@siscom.net

Fernando Garcia
Bombardier
321-722-4025

Fernando.Garcia@recreation.bombardier.com

Jeff Gillen

Bombardier Recreational Products
847-689-7080
jeff.gillen@BRP.com

Ron M. Hall
NIOSH
513-841-4387
rmhall@cdc.gov

Matt Harvey

Marysville Marine Distributors
615-851-9456
mharvey@marysvillemarine.com

Chuck Hawley

West Marine Products
831-761-4248
chuckh@westmarine.com

Clyde Head

CE Marine Services, Inc.
615-824-7255
captainclyde@aol.com

Brian Hunter

Marysville Marine Distributors
608-825-3878
bhunter@marysvillemarine.com

Jim Jackson

Supra Boats dba Skiers Choice
865-983-9924
jjackson@skierschoice.com

Keith Jackson

MariTech Industries
530-527-7791
keith@maritechsafety.com

Terry James

Merrimac
407-647-1616
Tjames@HSHInc.com
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Eric Johnson

ABYC

410-956-1050
ejohnson@abycinc.org

John Jost

Ken Cook Company
414-466-6060
johnj@kencook.com

John Kanaskie

ABYC

410-956-1050
jkanaskie@abycinc.org

Greg Klompenhorner

Kohler Co.

920-565-3381
greg.klompenhorner@kohler.com

Richard Koehl

Kohler Co.

920-457-4441
richard.koehl@kohler.com

Marcia Kull

Genmar Holdings, Inc.
612-337-1893
mkull@genmar.com

Sherry Kuntz

Strategic Safety
205-525-4616
sherry@strategicsafety.com

Ralph Lambrecht
Marine Consultant
847-234-0842
hexheadv30@aol.com

Eric Larson

Westerbeke Corp.
508-977-4220
elarson@westerbeke.com

Rick Lee

Fineline Industries/Centurion Boats
209-384-0255
RdLee@mindspring.com

Todd Lemke

Mercury Marine

920-929-5041
Todd_Lemke@mercmarine.com

Tim Lopes

Ski Centurion/Fineline Industries
209-384-0255
tlopes@finelineind.com

Keith Lovegren

Cummins Power Generation
763-574-5475
keith.l.lovegren@cummins.com

Robert MacNeill

International Marine Consulting Associates
727-385-8100

macsam@msn.com

Alex Marconi
Snell & Wilmer, L.L.P.
602-382-6352
amarconi@swlaw.com

Thomas Marhevko
NMMA

312-946-6213
tmarhevko@nmma.org

Dave Marlow

Sea Ray Boats, Inc.

865-971-6568
Dmarlow@brunswickboatgroup.com

Rob May
MasterCraft Boat Company
Rob.may@mastercraft.com

Bernice McArdle
NMMA
312-946-6280
bmcardle@nmma.org

Christina McGinley
Rumberger, Kirk & Caldwell
305-995-5432
cmcginley@rumberger.com

-CO Minutes February 13, 2004 Miami, FL-



Mark McKinney

Pleasurecraft Marine Engine Co.
803-345-1337
mmckinney@pleasurecraft.com

John McKnight
NMMA
202-721-1604
jmcknight@nmma.org

James Mellen
CorrectCraft Boats
Jmellen@correctcraft.com

Mike Meyer

Volvo Penta of the Americas
757-436-5103
Michael.Meyer@volvo.com

Mike Mills

Envirolift
704-391-9323
Mmills@envirolift.com

David Montgomery

Bombardier; Boats & Outboard Engines
847-689-7167
david.montgomery@recreation.bombardier.com

Bob Novotny

Indmar Products Co., Inc.
901-353-9930
bnovotny@indmar.com

Daniel Ostrosky

Yamaha Motor Corporation
714-761-7715
dan_ostrosky@yamaha-motor.com

Dennis Pearson

US Marine

360-403-1303
dennis.pearson@bcfamily-boats.com

Bob Poindexter
Sharpe Marina, Inc.
606-676-0610

Casey Quilter
MasterCraft Boat Company
Casey.Quilter@mastercraft.com

Laura Rabb

U.S. Coast Guard
202-267-0692
Irabb@comdt.uscg.mil

Donald Reed

Marine Consultant
715-546-3761
ReedDonald@msn.com

Bill Regan

Baja Boats, Inc.
419-562-5377
bregan@bajamarine.com

Mark Riechers

Mercury Marine

920-924-1831
mark_riechers@mercmarine.com

Bruce Rowe

Forever Resorts
480-998-7199
browe-usa@foreverliving.com

Mike Samulski

U.S. EPA

734-214-4532
samulski.Michael@epa.gov

Craig Scholten

Four Winns
231-779-2350
cscholt@fourwinns.com

Joe Sharpe

Sharpe Marine, Inc.
606-676-0610
jsharpe@sharpehouseboat.com

Richard Snyder

Mercury Marine — Consultant
920-929-5503
dick_snyder@mercmarine.com
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Stuart Soffer

USCG Auxiliary
870-247-1177
soffers@SBCGlobal.net

Cindy Squires
NMMA
202-861-1180
csquires@nmma.org

John Stenseth

Fun Country Marine Ind., Inc.
765-288-8246
jstenseth@fcmboats.com

Jason Stimmel
Volvo Penta of the Americas, Inc.
757-436-5103

Sebastian Stauss

Bombardier Motor Corp. of America
847-689-7106
sebastian.strauss@recreation.bombardier.com

Thomas Sutherland
Westerbeke Corp.
508-823-7677
tsutherland@westerbeke.com

Robert Taylor

Design Research Engineering
248-668-3450
taylor@dreng.com

Zack Taylor
Pleasurecraft
ztaylor@pleasurecraft.com

Madeleine Uran

Yamaha Motor Corporation
714-761-7833
madeleine_uran@yamaha-motor.com

Augusto Villalon

ANCON Marine Consultants, Inc.
239-283-1111
sailalfin@AOL.COM

Eric Von Hoene

Volvo Penta

757-436-2800
eric.von.hoene@volvo.com

Rich Waggoner

Indmar Products Co.
248-709-4388
Rwaggoner@indmar.com

Bill Waits
CorrectCraft, Inc.
407-855-4141

Alvin Weinstein
Weinstein Associates
561-330-9745
walaw@gwi.net

John Westerbeke

Westerbeke Corp.
508-823-7677
jwesterbeke@westerbeke.com

Ted Wetzel

Delta Systems, Inc.
330-626-2811
twetzel@deltasystemsinc.com

Roger Whipple

Bombardier Recreational Products
847-689-6075
roger.whipple@recreation.bombardier.com

Jeff Wisniewski

Marine Technologies Inc. (MTI)
847-546-9001
JeffW@mtiindustries.com

Ted Woolley
801-538-7341
tedwoolley@utah.gov

Bruce Wright

U.S. Coast Guard
305-415-7057
bwright@D7.uscg.mil
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